We report here details of a family in which a hereditary pyridoxine-responsive anaemia occurred. We have investigated 83 members of the family and studied in detail 6 affected members.
Harris, Whittington, Weisman, and Horrigan (I956) described pyridoxine-responsive anaemia as a naturally occurring disease in man, and since then 28 further cases have been reported. They have been for the most part single case reports, and they suggest that pyridoxine-responsive anaemia is a syndrome with variable aetiology rather than a disease entity. There have been only two reported instances in which the disease could have been inherited.
The haematological picture is of a hypochromic anaemia with microcytic red cells which show anisocytosis and poikilocytosis and often target cells. In contrast there is evidence of excessive iron loading in plasma and tissues.
We report here details of a family in which a hereditary pyridoxine-responsive anaemia occurred. We have investigated 83 members of the family and studied in detail 6 affected members.
Methods
Through co-operation of local pathologists, 82 relatives of our patient were screened in our department or in the area of residence of the individuals. Haematological investigations were carried out to determine the haemoglobin levels and mean corpuscular haemoglobin concentrations, and stained blood films were examined for red cell morphology. Serum iron and total ironbinding capacity were determined by the method of Ramsay (I957a, b) . (Normal range of serum iron Ftg./i00 ml., serum iron-binding capacity V±g./ioo ml., percentage saturation I4-5I.) In cases where borderline or abnormal results were obtained, the estimations were repeated a number of times. The individuals in whom an abnormal state was found were clinically examined by us, and further studies were undertaken, including osmotic fragility (Dacie, 1956) , haemoglobin electrophoresis on paper (Goldberg, 1959), -MG1 and cellulose acetate using Goldberg's discontinuous barbiturate buffer system.
Results
The clinical details of the six patients have been described elsewhere (Bourne, Elves, and Israels, i965) , but brief details of the clinical haematological states are given in Table I . From this Table it will be seen that the salient features of this disease are an anaemia that may vary from mild to severe, and evidence of iron loading. Two of the patients (Cases 4 and 5) had normal haemoglobin levels at the start of this study, but both showed iron loading which responded to pyridoxine therapy. Both of them have been closely followed and have had low haemoglobins (12 g./IOO ml.) on a number of occasions. Osmotic fragilities and haemoglobin studies by electrophoresis revealed no departure from normal in any case.
Studies of other X-linked characters, i.e. colour vision, Xg blood groups, and glucose-6-phosphate dehydrogenase have been undertaken in three affected sibships, and the results are shown in Table II .
Discussion
The family studied showed a clear genetic basis for pyridoxine-responsive anaemia. From the pedigree (Fig.) , it will be seen that no female relative of our patient has pyridoxine-responsive anaemia. Five male relatives of the propositus however have the anaemia, to varying degrees, and iron loading, both of which respond to pyridoxine.
Three sibships contain affected males (IV.9, I0; V.4; V.7-9). There is no evidence of male-to-male transmission of the disease. These facts led us to postulate that the disease was an X-linked recessive condition. If (I963) in whom one had the anaemia, but the brother was mildly affected and may well have been shown to have responded to pyridoxine had it been given for longer than the I2 days. Earlier this year, a fourth report of a family affected by a pyridoxine-responsive anaemia was published (Losowsky and Hall, I965) . In this family eight males, of ages varying from 3 years to 52 years, had an anaemia of varying degrees accompanied by abnormalities in red cell morphology. However, only two were successfully treated with pyridoxine and showed some improvement in haemoglobin and iron loading. One other of the 'affected' males failed to respond to pyridoxine.
Losowsky and Hall (I965) found that some of their presumed carrier females showed abnormalities of the red blood cells, and ring sideroblasts were present among the normoblasts of the marrow.
Only one presumed carrier in their family was anaemic, but the anaemia in this case was probably due to folic acid deficiency. Both in our family and in the published case reports, therefore, the affected persons have all been male. One possible exception is the female reported by Bottomley (i962: Case 2) who had a haematologically indistinguishable anaemia; unfortunately the family studies did not include the father of the patient, and he may well have been affected, and if so, this would not upset a sex-linked recessive mode of inheritance.
Linkage Studies. Glucose-6-phosphate dehydrogenase, colour vision, and Xg blood groups were determined for the living males in affected sibships (Table II) . No individual had the G6PD deficiency or colour blindness. Only one sibship is of use for a study of linkage of pyridoxine-responsive anaemia (PRA) with these genes (V.4-6) . In the two sibships containing affected individuals, it is not possible to determine whether the mothers are double heterozygote for PRA and Xg. In this useful sibship two subjects were Xg(a-), i.e. V.4 and 5, and one was Xg(a+), and there was one affected mem-Elves, Bourne, 
